Introduction.
Let G be a finite group with center Z. If G has an irreducible complex character y with y(l) =[G:Z], then G is called a group of central type [4] . It was conjectured in [8] that groups of central type are solvable and several authors have given partial results in this direction [2] - [4] , [6] , [9] , and [12] . For example, in [4] it is proved that if G is a group of central type and if for any prime p, pm\[G :Z] implies m < 2 then G is solvable. In [6] , the integer 2 in this result was replaced by 4. Here we show that if 2m\[G:Z] implies m < A and G is of central type, then G is solvable.
The proof employs the well-known characterizations of simple groups with small 2-Sylow subgroups and information on possible homomorphic images of groups of central type given in [6] . All unexplained notation and terminology is as in [7] .
Lemma 1. Let G be a finite group having a nonabelian composition factor S appearing exactly n times. Then there exist a homomorphic image X of G and an integer m such that 1 < m < n and S. x . .. x S < X < Aut(S. x ... x S ) where S. ca S for all i = 1, 2, . .. , m.
Proof. Use induction on \G\. Let T be a minimal nontrivial normal subgroup of G. If G is simple then G = S and S < G < Aut(c). So we may assume ilt < T < G. We have T = T. x . .. x T, where the T. are isomorphic simple groups, i = 1,2, ... , k. (a) S = PSL(2, a), a odd, a > 3.
(b) S = Ay.
(c) S = /(ll), the simple group discovered by Janko.
(d) S = 5L2 (8) .
(e) 5 is a group of Ree type.
We rule out P5L(2, a) and Ay by Lemmas 1 and 3. Suppose S = /(ll).
Outer ( of S is also a 7-Sylow subgroup of X. X has a 7-complement by Lemma 2, and so S also has a 7-complement. S acts faithfully on the 7 cosets of the complement, so we have 5 < 5_. This is impossible as 5L2 (8) License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use
